Neuroprotective effect of melatonin in experimentally induced hypobaric hypoxia.
Melatonin (MEL) is an endogenous neurohormone with many biological functions, including a powerful antioxidant effect. The aim of the present study was to determine whether MEL protects the brain tissue from the oxidative stress induced by hypobaric hypoxia (HH) in vivo. This study was performed on Wistar rats randomly assigned in four groups, according to the pressure conditions and treatment: Group 1: normoxia and placebo; Group 2: HH and placebo; Group 3: normoxia and MEL; and Group 4: HH and MEL. The following aspects were evaluated: cognitive function (space reference and memory), oxidative stress parameters - serum and brain malondialdehyde (MDA) and reduced glutathione (GSH) levels -, and brain tissue macroscopic and microscopic morphological changes. Exposure to oxidative stress results in cognitive dysfunctions and biochemical alterations: significant increase of MDA and reduction of GSH in both serum and brain tissue. The most important morphological changes were observed in Group 2: increased cellularity, loss of pericellular haloes, shrunken neurons with scanty cytoplasm and hyperchromatic, pyknotic or absent nuclei; reactive gliosis, edema and blood-brain barrier alterations could also be observed in some areas. MEL treatment significantly diminished all these effects. Our results suggest that melatonin is a neuroprotective antioxidant both in normoxia and hypobaric hypoxia that can prevent and counteract the deleterious effects of oxidative stress (neuronal death, reactive astrogliosis, memory impairment and cognitive dysfunctions). Dietary supplements containing melatonin might be useful neuroprotective agents for the therapy of hypoxia-induced consequences.